among other things, a paleobotanist and an evolutionary biologist, and he is clearly in his element here as he ranges from the enigmatic origin of the Ginkgo alliance at least 220, and probably 245, million years ago, through its evolutionary radiation to become an important tree in appropriate habitats in temperate regions worldwide, to its subsequent decline in diversity and geographical range resulting in the single surviving species, Ginkgo biloba. What caused this decline in the range and diversity of the Ginkgo alliance? Crane mentions the possibility that it was loss from the area inhabited by Ginkgo of the mammals that disperse the seeds that underlies the contraction of range of Ginkgo and its relatives. More generally, Crane discusses the role of chance in the extinction of species, rather than a lack of competitive ability. Ginkgo survived the K-T boundary event that marked the extinction of the dinosaurs, and, less widely mentioned in television documentaries, the cycadeoids, a clade of vegetatively cycad-like gymnosperms.
The next section addresses the history of the interactions between humans and Ginkgo; taking a suitably critical approach, Crane places the earliest reliable written mention of Ginkgo in China, the country in which the relict natural population occurred, at just over a thousand years ago (980 CE). This earliest historical record is probably less than the age of the oldest Chinese Ginkgo alive today, although there are problems with ageing the old giant trees. Crane also considers the role that humans could have had in preventing the extinction of Ginkgo, and the transfer of the tree to Korea and to Japan where it was no longer native. Ginkgo has long been planted at religious sites in eastern Asia -Crane mentions that protection of a large old Ginkgo tree at a shrine in Korea extends to erecting a lightning conductor beside it to limit the possibility of damage from lightning strikes.
The naming of Ginkgo is, as Crane points out, a complex issue, as are so many aspects of the plant, not least because it is not easy to determine the plant to which a given name in old documents refers. Regardless of the origin of its western name, Ginkgo is known to have been cultivated in the western world since the 18 th century.
The book then turns to the nonreligious uses of Ginkgo in gardens and as street trees, as well as the use of the nuts in human nutrition and of various parts of the plant in pharmacy. As with so many plant products, there is still debate on the efficacy of Ginkgo leaves in human health.
Crane ends by considering the possible future of Ginkgo, in the context of more general considerations of conservation. Crane considers the conifer Wollemia nobilis, discovered in 1994 in the Blue Mountains of NSW, Australia. The native population of only just over a 100 trees means that it is very prone to 'bad luck', such as the extensive bush fires of October 2013 in the Blue Mountains. Speedy action by the authorities in NSW secured the native sites, and through vegetative propagation there are now tens of thousands of Wollemia growing in many parts of the world. Crane also cites cases in which rare plants remain at great risk.
Work on Ginkgo biloba and its fossil ancestors has, of course, continued since Peter Crane's book was published in early 2013. An example of a recent study concerns a hanging fly (Mecoptera), whose wings appear (to humans, at least) very similar to the deeply divided leaves of a ginkgoacean plant from the same strata in the Middle Jurassic.
The book is clearly and engagingly written, with several points exemplified from Peter Crane's own experience. It has an excellent index. The text is very well referenced in the numbered footnotes which are combined at the end of text, and its halftone illustrations are much to my taste. I thoroughly recommend this scholarly and entertaining book to anyone who is interested in not just Ginkgo, but more widely in plants, fossils (living and otherwise), and how humans interact with plants.
Division of Plant Sciences, University of Dundee at the James Hutton Institute, Invergowrie, Dundee DD2 5DA, UK. E-mail: john.raven@dundee.ac.uk
Quick guide

Casparian strips Niko Geldner
What are Casparian strips? Casparian strips are a cellular feature found in the roots of all higher plants. They are ring-like, hydrophobic cell wall impregnations. These impregnations occur in the endodermis, an inner cell layer that surrounds the central vascular strand of roots (Figure 1) . Every biology student has to learn about Casparian strips in their basic botany course, but most people quickly forget about them.
Why the funny name? They were named after their discoverer, Robert Caspary, a German botanist in the 19 th century. It's very rare in the botanical literature to name something after a person -no idea why it happened in this case, maybe because the name sounded pretty cool.
What are they there for? Casparian strips have pretty much the same function as tight junctions in animal epithelia. They were shown to provide an extracellular (paracellular) diffusion barrier within the plant roots, forcing nutrients to pass into the cells and thus to be subjected to the action of plasma membrane transport proteins. Plant researchers refer to this as an 'apoplastic' barrier, because the interconnected cell wall space between cells is referred to collectively as the 'apoplast'. The extracellular apoplast contrasts with the 'symplast', which is the interconnected space of the cytoplasm of different plant cells (connected through plasmodesmata -another cool, plant-specific feature).
Why are Casparian strips located in an inner cell layer? This is a good question -why would you put an extracellular diffusion barrier so deep within the root as opposed to blocking diffusion at the epidermis? There is no good answer to this (but then, 'why' questions are always a bit unfair...). I often like to compare roots to 'everted guts'. They explore the soil and extract nutrients from it and must interact with many beneficial or not-sobeneficial microorganisms, and they must therefore balance uptake with protection, just like the gut. Putting the diffusion barrier deep inside the root may allow the cortex to act like a 'lobby' where many things are admitted and can be perceived and selected for uptake. Only at the point where the vasculature begins (which is a direct highway to the precious leaves) would the Casparian strips of the endodermis then put up a strict diffusion barrier.
What are Casparian strips made of? They are made of lignin, the same polymer that is used for building the xylem vessels of the vasculature and the characteristic constituent of wood. A primary cell wall impregnated with lignin makes for a very sturdy, chemically resistant structure, perfect for a protective barrier. In textbooks it is often said that the Casparian strip is made of suberin, the polymer of cork. That would also make a lot of sense, but it's wrong -let's see how long it will take for these findings to diffuse into the textbooks...
Are they structurally similar to tight junctions?
No, Casparian strips are an independent invention of higher plants. The plasma membrane proteins that localize to the strips and are important for forming them (creatively called 'Casparian strip domain proteins', CASPs) do not have homology to the Claudins that form the tight junctions, although they are also small tetraspan membrane proteins. While CASPs do put up a lateral membrane diffusion barrier, CASPs from different cells do not interact, like Claudins do. Rather, the CASPs form ring-like domains that align between neighboring cells without touching (the cell wall wouldn't allow for this). The CASPs then cause polymerization of lignin in the cell wall space between two endodermal cells. CASPs probably do so by organizing a whole lignin polymerizing machinery at this place. So in some ways, Casparian strips are even more complicated to build than tight junctions.
Where can I find out more? Geldner, N. (2013 
Structure and development
Gap junctions are composed of pairs of hemichannels, each consisting of a hexameric complex of connexins, embedded in closely apposed plasma membranes of neighboring cells (Figure 1) . Connexins are diverse. In mammals, they are encoded by a family
